An extracellular protease of Staphylococcus aureus, strain V8, previously shown to cleave specifically the peptide bonds on the carboxyl-terminal side of either aspartate or glutamate residues in phosphate buffer (pH 7.8) hydrolyzes only glutamoyl bonds in either ammonium bicarbonate (pH 7.8) or ammonium acetate (pH 4.0). Of all aspartoyl bonds tested, only the Asp-Gly linkage is cleaved at a detectable rate. The staphylococcal protease hydrolyzes all of the seventeen different glutamoyl bonds studied, although those involving hydrophobic aminoacid residues with bulky side chains are cleaved at a lower rate.
he purification of a proteolytic enzyme from the culture filtrates of Staphylococcus aureus, strain V8, has recently been reported (1) . Partial characterization of this protease indicated that it had a molecular weight of 12,000, was inhibited by diisopropyl fluorophosphate, and was active over the pH range of 3.5-9.5, but exhibited maximal activity at pH 4 .0 and 7.8 with hemoglobin as substrate. Digestion of oxidized ribonuclease by' the protease, followed by identification of the amino-and carboxyl-terminal residues of the liberated peptides, revealed that the protease cleaved specifically peptide bonds on the carboxyl-terminal side of either aspartic acid or glutamic acid. The specificity of the protease for bonds involving only dicarboxylic amino acids was also demonstrated by the inability of the enzyme to degrade casein in which all of its carboxyl groups had been coupled with glycine ethyl ester in amide linkage, whereas unmodified casein was readily digested.
At pH 7.8, in sodium or potassium phosphate buffer, both aspartoyl and glutamoyl peptide bonds were cleaved (1 Hydrolysis by the protease of all nine different glutamoyl bonds encountered in the insulin chains, ribonuclease, and lysozyme suggested that the nature of the residue contributing the amino group to the peptide linkage is not critical. Further support of this hypothesis came from studies of other glutamoyl bonds that can be found in myoglobin and the a subunit of E. coli tryptophan synthase (9) . Digestion of these proteins by the protease and identification of the new amino-. terminal residues released (which were the residues adjacent to glutamic acid in the sequence) indicated that all of the glutamoyl bonds were hydrolyzed in these two protein substrates. Hydrazinolysis demonstrated the presence of only glutamic acid in both cases, except for a trace of aspartic acid in digests of the tryptophan synthase subunit. Whether or not this aspartic acid residue that appears as a new carboxyl-terminal is the result of some cleavage of the Asp-Gly bond could not be established unambiguously in view of the presence of a Glu-Gly sequence in the protein. Table 3 summarizes these results. Apparently, all of the seventeen different glutamoyl bonds present in the protein substrates studied, including a Glu-Pro linkage, were cleaved by the protease.
Specificity of the protease in ammonium acetate buffer, pH 4.0 No significant differences in the specificity of the protease were noted when insulin chains, ribonuclease, lysozyme, or myoglobin were digested at pH 4.0. However, the release of glycine as the new amino-terminal, resulting from the partial cleavage of one or more of the Asp-Gly linkages of lysozyme that occurred at pH 7.8, was not detected. Moreover, there were no new aspartic acid residues at the carboxylterminal positions of the peptides produced from lysozyme.
Relative rate of cleavage of glutamoyl bonds
Since peptides containing more than one glutamic acid residue could not be found in digests obtained from the insulin chains and ribonuclease, quantitative cleavage of the glu- tamoyl bonds was suggested*. Digestion of myoglobin under identical conditions, however, appeared to be incomplete, as estimated by peptide mapping. Since the dansylation procedure revealed that all glutamoyl bonds in myoglobin were hydrolyzed by the protease, it would appear that some bonds were hydrolyzed at a lower rate than others. Information bearing on the rate of hydrolysis of the different glutamoyl bonds of myoglobin was obtained by quantitative measurement (by the cyanate procedure) of the amount of each amino-terminal residue released. As shown in Table 4 , the residues lysine, aspartic acid, threonine, alanine, and methionine were released nearly quantitatively. However, the release of valine, leucine, and phenylalanine was only about 25%. These results suggest that glutamoyl bonds involving hydrophobic amino acids with bulky side chains are somewhat resistant to hydrolysis by the protease.
DISCUSSION
The results presented in this study strongly support the previous conclusion that the staphylococcal protease specifically hydrolyzes peptide bonds involving dicarboxylic aminoacid residues (1). Glutamic acid is a relatively rare amino acid in the sequence of proteins; it occurs on the average once for every 20 residues (9) . Digestion of proteins by the staphylococcal protease, * Lysozyme was not completely digested by the protease, due to its poor solubility after oxidation or carboxymethylation. therefore, would liberate peptides twice as long as those generally obtained by tryptic digestion. These larger peptides produced by selective proteolysis could be digested further by the protease in phosphate buffer at pH 7.8, thus cleaving the aspartoyl bonds. In addition, this enzyme would also help in differentiating between aspartic acid or glutamic acid and their amide forms, asparagine or glutamine, since bonds involving the latter amino acids are not hydrolyzed. Although conditions for the quantitative cleavage of certain glutamoyl bonds need further investigation, we feel that the staphylococcal protease will be a valuable tool for studies of protein sequence.
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